Abstract
Introduction

Diversified and Specialized REITs
The J-REIT market has been growing annually since its inception in 2001. At the end of December 2017, there were 59 listed J-REITs, with the second highest market capitalization following the United States. Until now, "diversified" J-REITs investing in three or more sub-asset classes accounted for the largest proportion of J-REITs and total market capitalization. As the market developed, they added various types of sub-assets as investment targets, which are held by both "specialized" (those focusing on one particular sub-asset category) and diversified J-REITs.
In the United States, where REITs began, the market was initially composed of mostly diversified REITs, but with its expansion specialized REITs gradually gained presence. According to Table 1 , specialized REITs accounted for 74% of REITs and 88% of market capitalization, while diversified REITs accounted for less than 10% of the market in the United States as on November 30, 2017.
Recently, J-REITs specializing in operational assets that require in-depth professional management capabilities have been increasing. Hotels and healthcare facilities are typical examples of operational assets. [1] At the end of December 2017, the Tokyo Stock Exchange (TSE) listed five hotel-focused and three healthcare-focused J-REITs, as indicated in Table 2 . Most of them have gone public since 2011. Figure 1 depicts the overall relationship between the expected return generally required by investors and the operational nature of each sub-asset. It illustrates the investors' expectations of higher returns with an increase in the asset management expertise required for investment. As shown in the figure, operational assets are expected to have higher yield than others. This is why we chose operational asset-focused J-REITs to compare with diversified J-REITs. If specialized JREITs really have unique risk-return relationships, they would be most likely to be observed. 
Objectives
Most asset managers of specialized J-REITs insist that their lack of diversification is justifiable owing to their expertise in specific property categories for enhancing returns. However, according to the efficient market hypothesis, the performance of specialized JREITs should not be significantly different after adjusting for systematic risks. Yet intuitively, healthcarefocused J-REITs have been experiencing less volatile price fluctuations to some extent than diversified JREITs or the market as a whole.
We can also observe some differences in the price volatilities between hotel-and healthcare-focused JREITs, despite their common characteristics of investing in operational assets. This research tries to compare diversified and specialized J-REITs through operational asset-focused J-REITs to determine the presence of different risk-return relationships between them using actual market data of 48 months. For this objective, we empirically investigate a hypothesis that "J-REITs focused on operational assets statistically outperform diversified J-REITs, indicating that specialization in a particular sub-asset yields better results". Further, this study constructs a simulated diversification by combining existing specialized J-REITs. Comparing the simulated diversified J-REIT to existing J-REITs may provide some useful implications for investors who are not satisfied with the current sub-asset mix provided by readymade diversified J-REITs.
Literature Review
There is a large volume of extant studies on the leading REIT market of the United States, which compares specialized and diversified REITs or property portfolios, and analyzes various factors that affect riskreturn relationships, agency problems, issues associated with disclosure, effects of monetary policies, and so on. These studies are helpful references for analyzing JREITs.
Gelner and Miller [4] listed three major reasons for the increasing specialization trend, including growing investor preference in 1990s to make their own diversification decisions. Kojima [5] surveyed 100 articles on REITs published after 2010 in three major real estate academic journals, and classified them by theme, to sort the development of research on REITs, in particular, their pricing, and risk analyses. Kojima [5] noted that the relationship between performance and diversification strategy remains a debated issue. Capozza and Seguin [6] argued that the diversification of REITs based on property types reduces their value, as the additional expenses to manage multiple categories of assets offset the merits of the diversification. Benefield et al. [7] compared 60 specialized and 15 diversified REITs between 1995 and 2006, and found that diversified REITs significantly outperformed specialized ones in the first five years. However, the sample diversified REITs chosen by Benefield et al. did not sufficiently represent actual sub-asset category mix of the market at the time. Gallo et al. [8] investigated real estate funds, and found that some property types outperform others during certain periods. They suggested that property composition matters to performance. Ro and Ziobrowski [9] compared diversified and specialized REITs during 1997-2006 in order to examine whether specialized REITs outperform diversified REITs. They employed the capital asset pricing model (CAPM) and Fama-French three-factor model in their analyses, and found no evidence of superior performance associated with specialized REITs. They also found that specialized REITs have significantly higher market risk than diversified REITs. Goebel et al. [10] argued that the return, after adjusting for momentum effects, correlates to book-to-market ratio, institutional holding, and liquidity. As for researches on specialized J-REITs, Migihashi and Ohno [11, 12] surveyed hotel-and healthcare-focused J-REITs and revealed that they have unique price volatilities compared to others.
These studies cover not only REITs, but also real estate funds and other property investors. Their conclusions vary depending on the period examined and approaches used. Some studies support the difference in risk-return relationships between property sector specialists and generalists, while others do not.
Analyses and Results
Regression Analyses
We choose five specialized J-REITs from three subasset categories: three diversified, one hotel-focused, and one healthcare-focused. We based our choice on the size of market capitalization as on December 29, 2017, from those listed before the end of 2012, except for the healthcare-focused REIT, which does not have historical data before 2014. We obtained stock price data from www.k-db.com. Then we conduct two regression analyses, a. and b., as explained below: a. Estimate the beta of the five specialized J-REITs.
We employ the "TOPIX (Tokyo Stock Price Index) Total Return," which is a proxy for the Japanese stock market, as the independent variable for the regression. The data are on a total return basis with dividend receipts included in the calculations. b. Verify the abnormal returns and systematic risks associated with each of the three categories against the J-REIT market as a whole. We use "TSE REIT Index Total Return" as a proxy of the whole J-REIT market. Further, we treat the margins between specialized and diversified types in a similar manner. We use two indices provided by the Japan Exchange Group Data Cloud in a. and b. above. We calculate the total returns of individual J-REITs using publicly available market data. Table 3 summarizes the five JREITs chosen for the analysis.
As diversified J-REITs actually vary in property sector composition, we checked if the three chosen diversified J-REITs are not heavily biased in their property sector compositions than the overall J-REIT market before the analyses. For instance, DHR, which is one of the diversified J-REITs in the sample, has a rather unique composition than the others. It concentrates on logistics and residential, reflecting its sponsor's businesses. We present two pie charts below. Figure 2 depicts the composition of all J-REITs as on September 30, 2017 by property type. Office accounts for 30.8% of all J-REITs, while hotel and healthcare properties represent 9.6% and 0.2%, respectively. Figure 3 indicates the total composition of the three diversified J-REITs. Office, hotel, and healthcare facilities account for 44.2%, 6.2%, and 0.7%, respectively. Other major sectors also indicate comparable figures in the overall J-REIT market. Therefore, we can conclude that the property composition of the three selected J-REITs does not deviate heavily from the whole J-REIT market.
Results of Analysis a.: Table 4 presents the betas of the five J-REITs estimated using regressions on actual monthly total returns for 48 months from 2013 to 2016, except for NHR, which is for 24 months from 2015 to 2016. As JREITs vary in size, we also calculate the market capitalization-weighted average beta of the diversified category, which is reported in Table 4 . The market capitalization in Table 3 is evenly assumed for simplicity throughout the period of analysis. We verify the assumption that healthcare-focused J-REITs have lower volatility, while hotel-focused J-REITs have higher volatility, with diversified J-REITs positioned in the middle. Using CAPM, we investigate whether diversified, hotel-focused, or healthcare-focused J-REITs have significant abnormal returns vis-à-vis the overall J-REIT market. We conduct the same analysis for operational asset-focused (hotel-or healthcare-focused) J-REITs versus diversified J-REITs. In this analysis, we use the CAPM equations (1) and (2) given below. We model these equations on those used by Ro and Ziobrowski [9] , and Chiang et al. [14] in comparable contexts.
In equation (1), Rp,t is the monthly price change ratio of a portfolio (one of the three) in month t, Rf,t is the riskfree rate, Rm,t is the monthly price change ratio of the TSE REIT Index, and , is the error term. Intercept measures the monthly abnormal return.
In equation (2), (
, − , ) is the incremental return on an operational asset-focused J-REIT portfolio (either of the two) with respect to a diversified J-REIT portfolio in month t. Therefore, a positive ∆ denotes an incremental average monthly abnormal return on an operational asset-focused J-REIT portfolio if statistical significance can be verified. In our actual calculation, we modify equations (1) and (2) Table 5 summarizes the results of the regression analyses for diversified, hotel-focused, and healthcarefocused J-REIT portfolios.
During the period of analysis, does not indicate statistically significant figures for any of the three categories if we set two sigma as a hurdle. This result indicates that there are no abnormal returns on operational asset-focused J-REITs. Therefore, our hypothesis set in section 1 is not verified. In terms of market risks, all three sub-asset categories fall below one with statistical significance. The lowest beta, 0.87, belongs to healthcare-focused J-REITs. However, as there is no statistical significance in the margins between diversified and specialized J-REITs, we cannot claim that specialized J-REITs either outperform or underperform diversified J-REITs.
Simulated Diversification
We simulate a diversified J-REIT by mixing five existing specialized J-REITs for two purposes:
(1) To compare risk-return relationships between synthetic and existing diversified J-REITs. (2) To calculate an efficient frontier of the synthetic diversified J-REIT in order to determine whether it is feasible to outperform existing diversified JREITs.
As indicated by Figure 3 , the top five asset categories represent 92% of the three largest diversified J-REITs. By mixing five specialized J-REITs chosen from each of the five sub-asset categories, we can replicate a diversified J-REIT that is comparable to existing diversified J-REITs in sub-asset composition. The five categories are office, commercial, residential, logistics, and hotel. We do not include healthcare in the simulated Toshiki MIGIHASHI, Takahiro OHNO International Journal of Japan Association for Management Systems diversified portfolio owing to its small share and insufficient historical data than the others.
We chose J-REITs that represent each of the categories by market capitalization from among the JREITs listed before the end of 2012. Our analysis period is from January 2013 to December 2016, with a 48-month data series of each J-REIT, which are listed in Table 6 below. The higher beta of hotel-focused J-REITs that we saw in Table 4 is reflected in Table 6 by its higher monthly total returns, as well as a larger standard deviation than the others. Figure 4 plots the risk-return relationship of the five specialized, three diversified, and TSE REIT Index Total Return, making it easier to judge the relative performance of two different investments with the same average monthly returns by simply comparing their standard deviations. The three diversified groups generally indicate higher monthly returns, while some of the specialized groups indicate lower returns with higher risks than a diversified group or the TSE REIT Index Total Return.
Next, we determine if a synthetic diversified J-REIT can outperform existing diversified J-REITs by changing the sub-asset allocation. While portfolio returns are calculated simply by weighted average, portfolio standard deviations are not, because covariance between portfolio components matters. We use an optimization function in a spreadsheet to find a series of category mixes with minimum variance for specific monthly returns, drawn as the "efficient frontier" in Figure 5 . The efficient sets on the frontier apparently indicate the potential for better risk-return relationships than actual diversified J-REITs. Most of them are positioned far above any of the three diversified J-REITs plotted in the figure. For example, a sample efficient set, indicated by a circle on Figure 5 , has a better risk-return profile than any of the three diversified J-REITs as described in Table 7 . This shows potential of superior performance by a bespoke diversified J-REIT portfolio. Although the efficient frontiers are drawn using past market data that we are already aware of, it can still suggest that a better sub-asset mix can outperform diversified J-REITs by mixing existing specialized J-REITs. asterisk in the lower middle of the figure. It represents the risk-return relationship of a replicated portfolio with the same sub-asset composition equivalent to that of the top three diversified J-REITs combined, as is shown in Table 8 . It even underperforms the TSE REIT Index Total Return, that is, lower return and higher standard deviation than the index. Therefore, simply replicating the sub-asset allocation of existing diversified J-REITs does not necessarily imply that such a simulated diversified J-REIT can perform at the same level. 
Conclusions
This study aimed to verify whether there are statistically significant differences in the risk-return relationships between diversified, hotel-focused, and healthcare-focused J-REITs. We use actual monthly market data for a 48-month period from 2013 to 2016, and employ CAPM for the analyses.
We consider that specialization in operational assets inevitably incurs additional costs to investors because it requires an in-depth understanding of particular subassets. We understand that the growing tendency for specialization in the J-REIT market can be justified as a rational movement if its performance is significantly better. However, our analyses find no evidence to support this claim associated with operational assetfocused J-REITs. Actual market data do not indicate statistically significant abnormal returns of either hotelor healthcare-focused J-REITS vis-à-vis the diversified type. As for systematic risk, we identify significantly lower figures for all three types of J-REITs. These results are not entirely consistent with those in previous studies in the United States; however, this phenomenon is observed in at least the given periods in the J-REIT market.
Some participants in the market provide qualitative explanations, wherein the increasing trend of specialization reflects investors' preferences of setting their own diversification standards. Most diversified JREITs set target asset allocation by sub-asset and geographic distribution. Their allocation standards are usually static and fixed over a long period. Specialized JREITs can provide investors the opportunity to realize their desired sub-asset allocation. They can construct their preferred sub-asset compositions by mixing existing specialized J-REITs for better performance than simply purchasing readymade diversification. In addition, diversification by mixing specialized J-REITs has clear economic advantages in terms of transactions costs, as it merely involves the trading of listed stocks. On the other hand, setting their own property portfolio mix and changing the composition occasionally may incur large transaction costs for investors, such as property registration charges. Further, as the risk-return relationships of each sub-asset may change, J-REIT investors can conduct dynamic asset allocation, wherein they alter sub-asset compositions over the course of their investment in an economically justifiable manner. As indicated by our analyses, simply replicating existing diversified J-REITs may not compensate for such efforts. We believe that one of the implications of this study is that a dynamic asset allocation of specialized J-REITs over the short-and medium-term, as well as of individual diversified J-REITs, is worth considering because the risk-return relationships among sub-assets vary and change over time. In other words, J-REIT investors may be able to improve risk-return profiles of their portfolio by actively managing sub-asset compositions rather than by considering which J-REIT to purchase.
To conclude, we would like to mention several related issues that we cannot cover in this study. We would like to explore these to broaden the basis of our research in the near future. loan-to-value ratio, price-to-book ratio, property sector composition of diversified REITs, sponsor quality, institutional holding, and market capitalization.
